Constitutive androstane/active receptor is a target of retinoic acid receptor in humans.
Nuclear receptor constitutive androstane/active receptor (CAR) is well known as a transcription factor regulating many genes that encode drug-metabolizing enzymes and factors modulating hepatic gluconeogenesis. However, there have been few studies on regulation of the CAR gene itself. In this study, we examined the involvement of retinoic acid receptor alpha (RAR alpha) in transcriptional regulation of the CAR gene in the liver. The expression levels of CAR mRNA in human primary hepatocytes and HepG2 cells were increased by all-trans retinoic acid. Activities of the human CAR promoter containing a region (termed cRARE) located at +1453/+1469 within intron 1 were increased by co-expression of RAR alpha in HepG2 cells. In addition, introduction of mutation into cRARE abolished transcriptional activation of the promoter by RAR alpha. The results of gel mobility shift assay and chromatin immunoprecipitation assay showed that RAR alpha was bound to cRARE. These results suggest that RAR alpha transactivated the human CAR gene by binding to cRARE located at +1453/+1469 within intron 1 of the gene. In contrast, the rat CAR gene was not activated by exposure to all-trans retinoic acid, probably due to the lack of a region corresponding to cRARE in the human CAR gene. Although the physiological significance of RAR alpha-dependent up-regulation of CAR in the human liver remains to be clarified, retinoid metabolism may be regulated by the up-regulation of CAR.